Introduction: Although bear-inflicted human injuries are rare and the mortality rate of the injuries is usually not high, the chances of bear-human interactions have been increasing, with fatal cases being reported in Japan every year. The aim of this study was to report a series of bear-inflicted injuries and discuss their management and severity.
Introduction
Although encounters with black bears are rare, the likelihood of bear-human interactions has increased recently.
Studies on human injuries as a result of bear attacks are few, and there is only one published case report in the English literature on Asiatic black bear mauling in Japan 1 .
Here, we describe and review fourteen Asiatic black bear attacks that occurred in the Aizu area of Fukushima, Japan, including the pattern and severity of injury and the circumstances under which they occurred. The aim of this study was to report a series of bear-inflicted injuries and discuss their management, severity, and complications.
Materials and Methods
A retrospective study was performed at the emergency and critical care center of Aizu Chuo Hospital, which is a tertiary care center in Japan. We reviewed all bear-attack patients who presented to our institution between May 2013 and September 2015.
We identified 14 such patients. Their records were retrospectively reviewed and a detailed history was obtained, including activity preceding the attack, region where the incident occurred, date of attack, patient demographics, severity of injury, surgical procedures required, and complications. Consent for reporting their cases was individually obtained from each of the pa- Wound infection was seen in 2 patients, and long-term psychological trauma was seen in 2.
The severity of injuries was not high in any of the patients, with injury severity scores (ISS) ranging between 2 and 12 (median value, 6). The revised trauma score (RTS) ranged from 7.11 to 7.84 (median value, 7.84). The probability of survival was 97.8%±1.12 (average±S.D.). There were no fatalities ( Table 3) .
Most of the patients (13) were transported by ambu- lance. In nine of these cases, a doctor ambulance (DA)
was sent out to the delivery route of the ambulance of the local fire service ( Table 1 ).
All the patients were hospitalized and treated according to the Japan Advanced Trauma Evaluation and Care (JATEC) guidelines. Copious irrigation and debridement of the wounds was immediately performed. We routinely administered parenteral antibiotics (cephalosporin and clindamycin). Tetanus prophylaxis was given to unimmunized patients. We did not give anti-rabies vaccines to any of the patients, because there have been no reports of rabies infections in Japan for over 60 years.
The clinical courses of typical cases were as described below.
Case 1
At approximately 9 a.m. one morning in the middle of May, a 77-year-old woman was attacked by an Asiatic black bear while she was with her husband in the countryside near the forest picking some mountain plants.
The bear retreated without injuring the husband. The husband brought her in his car to our institution. Her scalp, face, left ear, and right thigh were lacerated, and her right arm was deformed. The patient was assessed, and hematological, biochemical, and radiological investigations were performed. X-rays showed fractures of the right distal radius, ulnar styloid, and third metacarpal bone.
In the emergency room, after copious irrigation and debridement, primary repair of her wounds was performed under local anesthesia. Next, external fixation was performed under GA in the operating room. Antibiotic prophylaxis with parenteral cephalosporin and clindamycin was commenced on day 1. By the seventh day, a subcutaneous abscess had formed on her scalp, which needed drainage and debridement. Enterococcus faecalis and Prevotella species were cultured from the abscess.
On the same day, we commenced administration of the antibiotic combination of tazobactam and piperacillin. On the fourteenth day, open reduction and internal fixation of the fractures was performed, using an AO locking compression T-plate (Synthes Ltd., Paoli, PA, USA). The patient was discharged on the fortieth day (Fig. 1) . Postoperatively, she complained of numbness around the wound. bone, and percutaneous pinning of the metacarpal bone were performed under GA in the operating room (Fig. 2) .
Antibiotic prophylaxis with parenteral cephalosporin and clindamycin was commenced on day 1. The patient recovered well without any infectious complications and was discharged on the twenty-first day. Postoperatively, he complained of numbness around the wound.
Case 3
An 81-year-old man was attacked by an Asiatic black bear when he was sitting in his crop field at approximately 8 a.m. one day at the beginning of August. A DA was called. His scalp, head, and both forearms were lacerated, and his right eyeball was exposed due to avulsion from the right orbital foramen. Fluid resuscitation was started in the DA. After arrival at the hospital, the patient was taken for emergency exploration of his wounds under GA and primary closure was performed.
Postoperatively, although he did not have any infectious complications, he had severely reduced visual acuity and a fused eyelid (Fig. 3) . (Fig. 4) . He was discharged on the sixteenth day without any complications.
Discussion
Black bears live in an arboreal environment, prefer to eat vegetation and carrion, with live prey consisting of small mammals and insects comprising less than 5% of . Hence, depending on their symptoms, all patients should be assessed by X-ray or computed tomography. In our patients, deep lacerations on the scalp and face were the most common findings, affecting 13 of the 14 patients ( Table 1) .
Bites caused by wild animals may cause local infection, 
